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Abstract

Objective: Venous thromboembolism (VTE) is an important cause of postoperative morbidity
and mortality. However, the reported incidence after major vascular surgery has ranged from as
low as 1% to >10%. Furthermore, little is known about optimal chemoprophylaxis regimens

or rates of postdischarge VTE in this population. In the present study, we aimed to better
characterize the rates of in-hospital and postdischarge VTE after major vascular surgery, the role
of chemoprophylaxis timing, and the association of VTE with mortality.

Methods: A single-center retrospective study of 1449 major vascular operations (2013-2020)
was performed and included 189 endovascular abdominal aortic aneurysm repairs (13%), 169
thoracic endovascular aortic aneurysm repairs (12%), 318 open aortic operations (22%), 640 lower
extremity bypasses (44%), and 133 femoral endarterectomies (9%). The baseline characteristics,
anticoagulant and antiplatelet medications, and outcomes were abstracted from an electronic
database with medical record auditing. Postoperative VTE (pulmonary embolism and deep

vein thrombosis) within 90 days of surgery was classified by the location, symptoms, and
treatment. A cut point analysis using Youden’s index identified the most VTE discriminating
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timing of chemoprophylaxis (including therapeutic vs prophylactic anticoagulant and antiplatelet
medications) and Caprini score. Multivariable logistic regression was used to test the association
of VTE with chemoprophylaxis timing, Caprini score, and additional risk factors. Cox
proportional hazard modeling was used to measure the association between VTE and mortality.

Results: The overall VTE incidence was 3.4% (65% deep vein thrombosis; 25% pulmonary
embolism; 10% both), and 37% had occurred after discharge. The rate of symptomatic VTE
was 2.4%, which was lowest for endovascular abdominal aortic aneurysm repair (0.0%) and
highest for open aortic surgery (4.1%; P=.02). Those who had developed VTE had had a
longer length of stay, higher rates of end-stage renal disease and prior VTE, and higher Caprini
scores (8 vs 5 points; £< .01 for all). Those who had developed VTE were also more likely

to have received =2 U of blood postoperatively, required an unplanned return to the operating
room, had delayed chemoprophylaxis, anticoagulation, and/or antiplatelet initiation of >4 days
postoperatively, and had increased 90-day mortality (P < .01 for all). A Caprini score of

>7 (29% of patients) was associated with postdischarge VTE (2.6% vs 0.7%; P=.01), and
chemoprophylaxis, anticoagulation, and antiplatelet timing of >4 days was associated with an
increased adjusted odds of VTE (odds ratio, 2.4; 95% confidence interval, 1.1-4.9). Although
no fatal VTEs were identified, VTE was an independent predictor of 90-day mortality (adjusted
hazard ratio, 2.7; 95% confidence interval, 1.3-5.9).

Conclusions: These data have shown that patients undergoing major vascular surgery are
particularly prone to the development of VTE, with frequent hypercoagulable comorbidities. The
earlier initiation of chemoprophylaxis was associated with a reduced risk of VTE development.
Furthermore, the postdischarge VTE rates might reach thresholds warranting postdischarge
chemoprophylaxis, especially for patients with a Caprini score of =27.
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Venous thromboembolism (VTE) remains a major public health burden that is especially
relevant in the perioperative period, with an estimated 50,000 VTE-associated postoperative
deaths in the United States annually.1-2 Patients undergoing vascular surgery have a high
prevalence of identified hypercoagulable risk factors, increasing their risk of developing

postoperative VTE.3-5 However, a paucity of evidence is available regarding the VTE

incidence and prophylaxis strategies after major vascular procedures. This knowledge gap

was recently highlighted by the results from a meta-analysis.® The investigators found
relatively few studies had examined VTE incidence after major vascular surgery. They

also found a lack of adequately powered randomized trials assessing the effectiveness of

chemoprophylaxis.® Because of this lack of data, the American Society of Hematology has
only conditionally recommended the use of pharmacologic prophylaxis after major vascular
surgery, in contrast to other surgical fields in which robust evidence is available to support
VTE prophylaxis guidelines.”:8

Additionally, the recognition of the incidence of postdischarge VTE has led other specialties
to standardize the use of postdischarge thromboprophylaxis in clinical practice guidelines.

J Vasc Surg Venous Lymphat Disord. Author manuscript; available in PMC 2023 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Matthay et al.

Page 3

However, data from vascular surgery are lacking.”8 Postdischarge VTE has previously been
estimated to account for as much as 40% of VTE cases after vascular surgery.® Better
characterizing the postdischarge VTE incidence could help to determine whether individuals
undergoing vascular surgery could benefit from extended-duration chemoprophylaxis, in
particular, those at high risk.7:8:10-12

Determining the appropriate chemoprophylaxis regimen for vascular surgery patients
requires an appropriate balance between the potential benefit of a reduced risk of VTE
development and the risk of postoperative bleeding. The Caprini model is one of the
most used VTE risk assessment tools. However, it has not been validated specifically

in vascular surgery populations.”-13 Better preoperative risk stratification for VTE could
facilitate surgeons in making more informed decisions regarding the risks and benefits of
initiating VTE chemoprophylaxis.

In the present study, we aimed to estimate the VTE incidence after major vascular
procedures, identify the risk factors for VTE in this population, and assess the performance
of the Caprini score. We hypothesized that the VTE rates would vary significantly across
procedure types, with higher rates after thoracic endovascular aortic aneurysm repair
(TEVAR) and open aortic operations. Additionally, we hypothesized that the Caprini score
would effectively discriminate between patients with a high and low risk of VTE. Finally,
we explored the association of chemoprophylaxis timing with the development of VTE and
the occurrence of VTE with mortality.

METHODS

We performed a single-center, retrospective study of 1449 major vascular procedures
(1245 unique individuals) from 2013 to 2020. The following procedures were included:
endovascular abdominal aortic aneurysm repair (EVAR), TEVAR, open lower extremity
bypass (suprainguinal or infrainguinal), femoral endarterectomy (with and without a
concomitant endovascular intervention), and open aortic operations (ie, open abdominal
aortic aneurysm repair or aortobifemoral bypass). Cases of complex multibranch
endovascular aortic aneurysm repairs were excluded from our analysis.

The baseline demographics, comorbidities, anticoagulant and/or antiplatelet medications,
and outcomes were abstracted from an electronic database with medical record auditing.
The Caprini scores were calculated using the modified Caprini risk assessment model and
preoperative patient International Classification of Diseases (ICD), 9th and 10th revision,
codes to determine the presence of each risk factor, as previously described.”:13 The

time to the initiation of antiplatelet medications (aspirin or clopidogrel) and anticoagulant
drugs (heparin, enoxaparin, or oral anticoagulant agents) was determined by calculating
the interval from surgery to the first dose administered, starting with postoperative day 0.
The use of heparin and enoxaparin was further classified as therapeutic or prophylactic.
Postoperative VTE (pulmonary embolism [PE] and deep vein thrombosis [DVT]) within 90
days of surgery was identified by ICD-9 and —10 codes. All patients with a corresponding
ICD-9 or —10 code for VTE were further reviewed to determine the VTE type and location
(DVT vs PE), symptomatic vs incidental, and treatment. A VTE diagnosis was confirmed
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only if diagnostic imaging findings had documented the diagnosis. Cases of documented
chronic VTE and acute VTE diagnosed before surgery were excluded from the definition of
VTE for the purposes of the present study. Major bleeding was defined as the transfusion

of =2 U of blood in the 7 days postoperatively or if the patient had required a return to the
operating room for management of hemorrhage consistent with the established definitions of
major bleeding.14

The patient characteristics and outcomes were compared between those with and without
V/TE using ¢tests for continuous and normally distributed variables, Wilcoxon rank sum
tests for continuous and skewed variables, and -2 tests for categorical variables. A cut

point analysis using Youden’s index identified the thresholds most discriminating for

VTE development for the interval to chemoprophylaxis initiation (including therapeutic

or prophylactic anticoagulant and antiplatelet medications) and Caprini scores.1® For the
analyses performed in the present study, each vascular procedure included (n = 1449) was
considered an independent event. Bivariate analysis and multivariable logistic regression
were used to test the association of VTE with the Caprini score, chemoprophylaxis

timing, and additional risk factors, including the length of stay, end-stage renal disease
(chronic kidney disease stage 5 [CKD-5], including dialysis-dependent and non—dialysis-
dependent patients), major bleeding, and coronary artery disease. The multivariable logistic
regression model was optimized by testing previously described risk factors for VTE in a
manual stepwise fashion, optimizing the model fit assessed using the Akaike information
criterion.13:16 Cox proportional hazard modeling was used to assess the association between
VTE and 90-day mortality. The institutional review board at the University of California,
San Francisco, approved the present study (study no. 20-30624) and waived the requirement
for patient informed consent owing the retrospective and minimal risk nature of the research.

RESULTS

Overall, 1449 procedures, including 169 TEVARSs, 189 EVARSs, 318 open aortic operations
(208 open aortic aneurysm repairs and 110 aortobifemoral bypasses), 640 lower extremity
bypasses, and 133 femoral endarterectomies, were evaluated. Postoperative VTE was
identified in 49 patients (3.4%). Symptomatic VTE was identified in 35 patients (2.4%), and
postdischarge VTE was identified in 18 patients (1.2%). VTE frequency varied by procedure
type and was more frequently diagnosed after TEVAR and open aortic operations (5.3% and
6.5% respectively), less frequently after lower extremity bypass and femoral endarterectomy
(range, 2.7%-3.0%), and not detected after EVAR (Fig 1). Most cases of VTE were DVT

(n = 37), followed by 17 cases of PE, of which 5 were concurrent with DVT. Among the
TEVAR patients, however, seven of the VTE cases were PE (64%), and three of the seven
(43%) were symptomatic. In contrast, 9 of the 10 cases of PE (90%) in the non-TEVAR
patients were symptomatic (Fig 1). Nearly one half of the 18 cases of DVT (49%) were
located in the upper extremity. Of the 18 upper extremity DVTs, 12 were associated with the
central venous catheter. In contrast, only 1 of the 19 lower extremity DVTs were associated
with the central venous catheter (Supplementary Table I, online only).

The 49 patients who had developed VTE were younger (65 vs 68 years; P=.09), had
required a longer length of stay (16 vs 7 days; £< .01), and were more likely to be admitted
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nonelectively (60% vs 45%; P=.04; Table I). They were also more likely to have a history
of end-stage renal disease (CKD-5; 37% vs 14%), central venous catheter placement (37%
Vs 7%), a prior VTE (26% vs 4%), and a recent diagnosis (within 1 month) of myocardial
infarction, sepsis, pneumonia, or severe lung disease (Table I; £ < .05 for all). Other

factors associated with VTE included delayed initiation of an anticoagulant (prophylactic or
therapeutic dose) or antiplatelet agent of >4 days after surgery, transfusion of >2 U of blood
or a return to the operating room for bleeding, and non-home discharge (P < .05 for all;
Table I). Finally, patients with VTE experienced increased mortality at 30 (10.4% vs 3.5%)
and 90 (20.8% vs 4.8%) days (P < .05 for both; Table I).

The median Caprini score was 8 vs 5 points in the VTE vs no VTE groups (P<.01),

and a cut point analysis identified an inflection point for the risk of VTE at a score of =7
points (P< .01; Table I). Caprini scores of 2 to 6 were associated with the lowest VTE and
postdischarge VTE rates (1.6% and 0.7%, respectively; Fig 2). A marked stepwise increase
in the VTE and postdischarge VTE rates was found for those with Caprini scores of 7

to 9 (5.6% and 2.1%, respectively) and =10 (14.7% and 4.2%, respectively; Fig 2). This
corresponded to odds ratios for VTE and postdischarge VTE of 3.6 (95% confidence interval
[CI], 1.8-7.0) and 3.3 (95% Cl, 1.1-9.4) for the group with Caprini scores of 7 to 9 and 10.9
(95% ClI, 4.9-21.7) and 6.4 (95% CI, 1.9-22.4) for the group with Caprini scores of 210 (vs
2-6 points as the reference in the univariate logistic regression models with good accuracy;
C-statistic: VTE, 0.71; postdischarge VTE, 0.68; P < .05 for both; Fig 2; Supplementary
Table II, online only).

Multivariable logistic regression for VTE was then performed, controlling for the length

of stay and bleeding events (significant transfusions and return to the operating room for
bleeding). The Caprini score remained the strongest risk factor for VTE with an odds ratio
of 2.4 (95% ClI, 1.2-5.0) and 5.2 (95% CI, 2.3-12.0) for Caprini scores of 7 to 9 and

=10, respectively (Table I1). Additionally, a delayed initiation of anticoagulation (therapeutic
or prophylactic dose) or antiplatelet agents of >4 days after surgery was associated with

an odds ratio for VTE of 2.4 (95% ClI, 1.1-4.9; Table II). A similar increased risk was
associated with a diagnosis of CKD-5, although a history of coronary artery disease was
associated with a reduced risk of VTE (Table I1). The incorporation of these additional risk
factors improved model accuracy compared with the Caprini score alone, with a C-statistic
of 0.81 (Table II).

Although no identified VTEs were fatal, VTE was an independent risk factor for 90-day
survival on Cox proportional hazard modeling (adjusted hazard ratio for VTE, 2.7; 95% ClI,
1.3-5.9; P= .01, Fig 3; Supplementary Table IlI, online only).

DISCUSSION

In the present study, we characterized the VTE incidence, timing, and risk factors in a

large single-center cohort of patients who had undergone inpatient major open vascular

and endovascular surgery. Our findings underscore the high prevalence of hypercoagulable
risk factors and greater VTE incidence among vascular surgery patients compared with
average risk general surgery populations. We identified postoperative VTE in 3.4% of cases,

J Vasc Surg Venous Lymphat Disord. Author manuscript; available in PMC 2023 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Matthay et al.

Page 6

of which most (71%) were symptomatic and more than one third (37%) had occurred

after discharge (<90 days). These rates are higher than those reported in large analyses

of multicenter databases.3%17 However, these data registries might be more prone to
underreporting, especially for postdischarge VTE, because many only examined events <30
days postoperatively. In contrast, several prior single-center reports have demonstrated much
higher rates of VTE (210%), especially after open aortic operations and TEVAR.18-21 These
discrepancies could also be accounted for by the use of more inclusive VTE definitions

and the duplex ultrasound screening practices included in the protocols of studies with the
highest reported rates of VTE. Postoperative screening for DVT was not performed as a part
of routine clinical practice for the patients included in the present study. Because of these
interstudy differences, direct comparisons of absolute VTE rates can be difficult to interpret
and a comparison of relative trends might be more informative.

Our findings demonstrating a significant differential risk of VTE across major open and
endovascular procedures are similar to those described previously. We detected the highest
VTE rates after TEVAR (6.5%) and open aortic operations (5.3%). These findings are
consistent with other studies demonstrating high rates of VTE after TEVAR (<9%) and
open abdominal aortic aneurysm repair (as high as 18% when routine screening for VTE
was performed).18:19 The high rates of PE after TEVAR might, in part, be attributable to
ascertainment bias owing to the frequent use of postoperative computed tomography of the
chest for endograft surveillance and was reflected in the higher rate of asymptomatic PE in
the TEVAR group. TEVAR patients do have specific VTE risk factors to consider, including
more frequent immobilization postoperatively, especially in the setting of spinal drain use,
which can also necessitate a delay or interruption in thromboprophylaxis. In contrast to
TEVAR and open aortic operations, the VTE incidence after EVAR and lower extremity
bypass have been estimated to be lower, ranging from ~1% to 3%.%1722 Similarly, we found
that VTE was less frequent after lower extremity bypass (2.7%), with no cases detected
after EVAR (0.0%). These findings should be considered when assessing the VTE risk for
vascular surgery patients, especially because the Caprini risk assessment model does not
assign differential risk scores to specific vascular surgical procedures—all major surgical
procedures >45 minutes are assigned an equal number of points in the model.

Despite the lack of vascular procedure specificity in the Caprini score, it remained predictive
of VTE. The Caprini score classifies patients as having very low (0 points), low (1-2 points),
moderate (3—4 points), and high (=5 points) risk, with the corresponding predicted rates of
VTE ranging from <0.5% to 6% for the very low to high risk group.” According to this
stratification, 75% of the patients in the present study would have been in the highest risk
group. Our analysis suggests that different cutoffs might be relevant for patients undergoing
vascular surgery. The identification of VTE for those with a score of 2 to 6 (71% of patients)
was low at 1.7% but increased substantially to 5.4% for those with a score of 7 to 9 (22%

of patients) and 15% for the smaller subset with a score of 210 (7% of patients). A similar
trend was noted for the rates of postdischarge VTE, with a rate <1% in the 2- to 6-point
group vs 2% and 4% in the 7- to 9- and =10-point group. Given these differences, a more
intensive VTE prophylaxis strategy might be warranted for patients with a Caprini score

of =7 when the bleeding risk is acceptable. These patients might benefit from an extended
duration chemoprophylaxis given that their rate of postdischarge VTE was >1%, a cutoff
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point above which postdischarge chemoprophylaxis has been shown to be cost-effective
and beneficial.23:24 Prospective studies are needed to delineate the role and choice of agent
for extended duration chemoprophylaxis after vascular surgery, especially in the setting of
concomitant antiplatelet therapy.

Although our findings have confirmed the utility of the Caprini score for risk stratifying
VTE risk after vascular surgery, additional patient and clinical factors not included in the
model are relevant to consider. In our study, no patient with a length of stay of <2 days had
developed VTE (0 of 159 patients). We additionally identified CKD-5 as a significant risk
factor for VTE, also not included in the Caprini model. Although patients with CKD-5 are
known to have impaired platelet function in the setting of uremia, CKD-5 is also known

to cause deficiencies in fibrinolysis and natural anticoagulant pathways, which predispose
patients to thrombotic complications.25:26

To explore whether specific cutoffs for initiating prophylaxis are associated with VTE, we
incorporated the time to chemoprophylaxis initiation in our multivariable models examining
the risk factors for VTE. Studying the chemoprophylaxis practices used for vascular surgery
patients is complicated by the near ubiquitous use of intraoperative heparin, frequent use of
therapeutic postoperative anticoagulation, and high rates of antiplatelet therapy. To explore
the use of both anticoagulant (prophylactic and therapeutic dose) and antiplatelet therapy, we
accounted for the time to postoperative initiation of any anticoagulant or antiplatelet therapy,
including all patients in the model with a length of stay of >2 days. We found a significant
association between the time to the initiation of any anticoagulant or antiplatelet therapy
and those who developed VTE. Patients who had received anticoagulant or antiplatelet
therapy initiated early after surgery (within 24 hours) had had a significantly reduced odds
of VTE compared with those who had had antithrombotic medications initiated >4 days
postoperatively, with a nonsignificant decrease compared with patients with anticoagulant
or antiplatelet therapy initiated between 2 and 4 days postoperatively. These findings are
supported by a prior multicenter retrospective analysis that examined the association of
chemoprophylaxis timing with VTE development after vascular surgery in which patients
receiving VTE prophylaxis within 24 hours had a decreased incidence of postoperative VTE
after lower extremity bypass.1” The potential role of antiplatelet therapy in mitigating the
VTE risk in vascular patients is also supported by our findings of decreased VTE risk
associated with coronary artery disease. That decreased risk can be explained by the greater
rates of dual antiplatelet therapy among these patients. Antiplatelet therapy is known to

be an effective VTE prevention strategy for orthopedic surgery patients but has not been
recommended for nonorthopedic surgical populations for chemoprophylaxis except when
low dose molecular weight heparin and unfractionated heparin are contraindicated.” 827

Finally, we found that VTE was independently associated with increased 90-day mortality
after controlling for age, procedure type, nonelective admission, a history of VTE, CKD-5,
and length of stay, although none of the VTEs identified were directly fatal. This finding
suggests that VTE is also a marker for underlying disease severity or the development

of other postoperative complications. VTE is considered the leading cause of preventable
death in hospitalized patients, although it might only be identified on autopsy in many
cases, especially when imaging studies cannot be obtained in the case of rapid physiologic
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compromise or death.28-30 Prior studies have also demonstrated increased mortality
associated with VTE in vascular surgery patients, underscoring the potential clinical effects
of improving VTE prevention strategies for this population.®-18

Study limitations.

Our study had some important limitations. First, given its retrospective design, prospective
studies are warranted to further corroborate our findings, including further validation and
application of the Caprini score for vascular surgery patients. Additionally, we were unable
to account for some important VTE risk factors, including procedure duration and American
Society of Anesthesiologists scores, both of which are known to be associated with VVTE.”-31
Although the risk of major bleeding associated with prophylactic dose anticoagulant therapy
is thought to be low, it is difficult ascertain this risk retrospectively. Modeling controlled

for transfusions and a return to the operating room for bleeding, although these might

not be the most sensitive measures of bleeding or bleeding risk. Also, approximately

one fourth of VTES were asymptomatic in our analysis; however, we believe these still

to be clinically relevant, especially because most (88%) were subsequently treated with
therapeutic anticoagulation therapy, and VTE was associated with worse overall survival.

It is possible that our reported VTE rate was underestimated if some VTEs had occurred
that had not been classified by the ICD codes owing to loss to follow-up or other reasons.
Although our findings suggest a role for postdischarge VTE chemoprophylaxis for vascular
patients at a high risk of VTE, prospective, randomized studies are needed to determine
whether this practice is effective and safe after major vascular procedures.

CONCLUSIONS

The present comprehensive, retrospective, single-center study of VTE incidence, timing,

and risk factors after major open vascular and endovascular surgery has demonstrated

a high disease burden, underscoring the importance of VTE prophylaxis and awareness.
Vascular surgery patients remain at high risk of the development of postoperative VTE; thus,
additional study of the optimal chemoprophylaxis practices tailored to individual patient risk
might improve outcomes. Future trials of vascular surgery patients should consider reporting
VTE as a secondary outcome to further improve our understanding of the epidemiology

of this important cause of postoperative morbidity and mortality. Finally, prospective,
randomized trials of VTE prophylaxis, including extended duration VTE prophylaxis, for
vascular surgery patients are warranted, given the high burden of postdischarge VTE.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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ARTICLE HIGHLIGHTS
. Type of Research: A single-center, retrospective cohort study
. Key Findings: The rate of venous thromboembolism (VTE) was 3.4% after

1449 major vascular operations, with one third occurring after discharge. A
Caprini score of =7 discriminated patients at high risk of VTE (7.7% vs
1.6%). Additional risk factors included chronic kidney disease stage 5 and a
delay of the initiation of chemoprophylaxis of >4 days.

. Take Home Message: For patients undergoing major vascular surgery,
the preoperative assessment of the Caprini score can risk stratify for the
development of VTE and inform postoperative chemoprophylaxis decision-
making.
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Rates of Venous Thromboembolism by Procedure Type
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Fig 1.

Rstes of postoperative venous thromboembolism (VTE) across procedure types. Y-axis:
VTE rate includes all VTEs (symptomatic and asymptomatic); black dotted line represents
symptomatic VTE rate for each procedure. Data below each bar denote number of

VTE events of total in each operative category. £VAR, Endovascular aortic aneurysm
repair; Lower Ext Bypass, open lower extremity bypass; Open Aortic, open abdominal
aortic aneurysm repair (n = 208) or aortobifemoral bypass (n = 110); TEVAR, thoracic
endovascular aortic aneurysm repair.
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Rates of Venous Thromboembolism by Caprini Score
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Fig 2.

Ragtes of venous thromboembolism (VTE) stratified by Caprini score group. Odds ratios
for association of Caprini score 7 to 9 and =10 groups with each outcome (all VTE and
postdischarge VTE) shown at top of bars, with 2- to 6-point group as reference. Logistic
regression results presented in Supplementary Table | (online only). £< .05 for all odds
ratios displayed.
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Kaplan Meier Survival Estimates at 90 days, by Venous Thromboembolism
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Fig 3.

Kgplan-Meier curves comparing survival <90 days for those with and without postoperative
venous thromboembolism (VTE). So/id line indicates no VTE group (n = 1400; deaths, n

= 67); dotted line, VTE group (n = 49; deaths, n = 10). Adjusted hazard ratio for VTE

was 2.8 (P=.01). The results from the full Cox proportional hazard model are presented in
Supplementary Table Il (online only).
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Table Il.

Multivariable logistic regression results for risk factors predictive of postoperative VTE?

Predictive factor Oddsratio 95% Cl P value
Caprini score

<7 points (reference) 1.0 NA NA

7-9 points 2.4 1.2-5.0 03

=10 points 5.2 2.3-12.0 <.01
Interval to anticoagulation (therapeutic or prophylactic) or antiplatelet initiation,[7 days 10

<2 (reference) NA NA NA

2-4 15 0.7-3.3 .30

=5 24 1.1-4.9 .02
CKD-5 2.0 1.0-4.0 .04
Length of stay (per 5 days) 1.4 1.2-17 <.01
Major bleedingc 1.4 0.7-2.8 18
CAD 0.5 0.2-1.0 .05

CAD, Coronary artery disease; C/, confidence interval; CKD-5, chronic kidney disease stage 5; NVA, not applicable.

aTotaI number of patients, 1293, excluding those with a length of stay of <2 days; n = 49 for VTE; C-statistic = 0.81.

Page 17

bChemoprophyIaxis included patients receiving prophylactic or therapeutic dose anticoagulant therapy; antiplatelet included single and dual

antiplatelet therapy.

cReturn to operating room for bleeding or transfusion of =2 pRBCs between postoperative days 1 and 7.
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